Searching PAJ 



PATENT ABSTRACTS OF JAPAN 

(iDPublication number : 10-251871 
(43)Date of publication of application : 22.09.1998 



(SDlntCl. 



(21) Application number : 09-334916 

(22) Date of filing : 1 9.1 1 .1 997 



(30)Priority 

Priority number : 96 770092 



C23C 30/00 
C23C 4/10 
C23C 28/04 
TOIL 21/205 
TOIL 21/3065 
// 001 B 31/36 
HOIL 21/02 



(71) Applicant 

(72) Inventor : 



APPLIED MATERIALS INC 

SHIH HONG 

HAN NIANCI 

MAK STEVE S Y 

YIN GERALD ZHEYAO 



Priority date : 1 9.1 2.1 996 Priority country : US 




(54) BORON CARBIDE PARTS FOR PLASMA REACTOR 

(57)Abstract x u u u 

PROBLEM TO BE SOLVED: To prevent corrosion of a chamber oy 
plasma by constituting the wall surfaces and other parts in a 
plasma reactor of composite constituting bodies formed by coating 
substrates of an aluminum base with boron carbide. 
SOLUTION- Oxide on the aluminum surfaces is removed and the 
boron carbide is thermally sprayed thereto. The boron carbide is 
preferably B4C. The annular zone 56 of an upper housing 14 
constituting the wall surfaces in the plasma reactor is concealed by 
a mask and the anodically oxidized coating 54 of the annular zone 
56 is removed by grit blasting. The B4C is thermally sprayed to the 
annular zone 56 and to the side slightly outer than the same to 
form the B4C layer 58 on the upper housing 14. Since the B4C has 
resistance to high-density BCI3 plasma, the thickness of the 
thermal spraying coating suffices with 125 to 250^m. The aluminium 
is soft and. therefor, the B4C layer 58 adheres securely to the 
aluminum. 
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1 (cC«<D«li»4:o 

Ca*«4] laiEJi*^ B4Ci:Bu C3i:<DlfflOffi« « 
5 3 1([ffiJi*^ SB^lCi* UT 1 4 ~ 3 0 %© 

iioX«nTV-5a««7»ci2«<o«ji^<^o » 
Ca*3l9] |tjf5Sg<0i{>*< tt>-SP<0±»CRBffiSE 

L^*si 13 mB^oz/A—fU }'mtiK miws. 

CIS*]ai23 MSS«0. mSmioSP^^kiJES : 

[8*^1 3 3 :r^Xvij7'-?^'rtK:^*ti. ^av 
[»*3S1 4 3 tuSasSAV tulS^-^DV;??- 

[ig^JS 1 5 3 tifES»S*V B 4 C A «8*3S 1 

1 4 »C|Be©S5S<, 
*« 1 4 icESO^So 

Ca*3S 1 8 3 fJSgPSAV JSigjPa :/t>-fU K% 
ffl^S8*« 1 4 icSiSOgPSo 
[8*^1 93 BuCSPo'SAV >'VK5'<03PD>'*->'W 
FatH*4iA58*3Bl 4 k:|S«©SPd°p. 



C8*^ 2 1 3 l^^Ea5S3!>^ b * c ^^i^^at 
A. s a*^ 2 0 icseo 7=7X^i-'T >f ^» 

[a*^2 33 ^<^±»i^=>-7' 

C8*S2 43 BuSaJS*^ /^^l'^<^)d5D>'*-/W 

[8*^2 53 ffJIB^^^l'-J'^O'*"''^'^ 
j^;pa v*--'W.K*<iit58*S2 4 tc^m©:/^ 

[8*S2 63 ^:/-7Xvlci5SaScDfcit)Ji:iul2* 
^^^^,^cr)4ik:3l*?&^i^tf A^n^Sffi^iJtl'S^- 
feoatSSa^i^^rHlcli ^ 5 8*3S 2 0 IciSS'O y ^ X 

0 [8*^2 73 r;i/^-"^i^-^-:^SW<^^-7^-<>' 
C8*3B2 83 fjfBSS'OW^JbV T^l/S^'^^AtT' 

7 icfa«<o:^<. 

[8*312 93 tufe*i««oxx-y::'ftV ttfBSffi<o± 
tKjffiii«:jSl^l;:*'3Jg^-r5.XS*«x58*3S2 7 

30 [8*^3 03 Hijf57?ji*V ■fk¥^ffi»t«*^tJsS* 

^2 7 tcffieo;i^i4<. 

[8*3S3l3 luffiT^iiA^ «®5Sj«^r^€y8*^2 
7 »clB«S©:3??£o _ 
[8*35 3 2 3 fjffi^ffi*S< 2 . 5 m mcOS^ 

niinx-r57.x>'y?:mfc{i^2.8*«2 7 »ciES©77 

[8*353 33 |ijfBS«aiMfeJi®P^t-7';i'S-'i7i. 
S?!j5l?ft;%l'0*i7b'^>&t-58*3S2 7 vcise<073jic 
[8*35 3 4 3 |iIf£S«*l©SK<t bTBSSftlfc^Jl 

U :P n > W K ^li ^ f- ® % BijlERWlSE{t«a./iO± 
k:ita^-a-58*« 2 7 U:S«07?ffio 
[8*^3 53 t(Jffi»ffiSft<^':^7'-;/:/%tT'5tuH:x 
t5ESffi<o^njtax^ff -5 x-r :/*MK:«I A 58** 

3 4 (CfBffiOT^So 

[8*353 63 7';l'5r:>>i^'S-x©SSO±»J:Ji* 

r;i/5-'l'A^-X£oa5tto^ft < i: fern 1 oSP^*JR 
ninxf 5X7"-y:/i:. 



X-v K^S^ -vv/ ^ X X y i: > 10 

TluE5aS:^^X*^?>y5X'7*^L. 15^*7-^ tT- 
3 8(cEe<07iSo 

K:/D'tX:^'X*i!jSbT7''7X^i'rsfc* 

K:/^XvfcSb. ^fts^^ii^^. tuia^-v^'/^rt 

[000 1] 

vyur^^rtT-y^Xvjcj^ra-rs^-^ v^^gpsoa 40 
CO 00 2] 

^T«SJg«^ X -y ^ V ^7 -r fc i6 ^ (.^ 6 n S » ^ 
Lt^:/D-tiXT'fe^o ftaw^cti. l-:?W±cD¥S*.ii 

;iM-Kvx^<0H*co¥fi*ilo±tcit®L. /^^^ 
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nfcx^y^vy^x*EieLT:/5Xvtta8*f^t). c 
n*^¥SJito vx ^ 6 LT a5^^icf^ffl lt. 

ccD8mSi5^;b^K5^^n;So coy^X^x-yf->^^V 
n-txiis t^-<X(D/I^^*«SDJB«o®^^c:|f«^c^ 

[0 0 0 3] X-y^>^*i05>SFtiii«. v^Uzavx^yf- 
g[(t«5X-y^Vi7\ y i$?;Ux-y^vytC»i^*SC 

^<iOBga'Sticn?>cox*y^>^'tc$±a-efet). 

[0 0 0 4] Jl^§a.LT0^S^^;Vx-y^V^*Offl^ 
frcti. ®Pa^«(* (^v^?-W-\'-3^-i'xU^hU'y 

f^^cx-y^v^^pifx^WAb. cn^aebT^^x^ 

«i8>:-r^o ffi^*^-x^-r^{l:¥^7b^r;i'^-^7A 

cOX-yf-V^*lc:^ajT'feSC^li:. tXtu7b>?)aje>nTl/^ 
§0 fifiJ;^t?s Xiaobing fF^ 5 . 3 8 7. 5 

5 6^J&#HS-r^cl^^^T^^o ffi{t7)<^;^X CHC 
1) ti. ^6^:&ffi^--<-XCDX^y^-WhT'fe§o b 
;^?^b^T'ti. HC 1 ;^)^«mr;^^x•i?i^x•y^^Vh 
[0 0 0 5] T;l^^x»^AtiS#cr)±tcT;l'^-:?-a^^ 
(tfe (A I2O3) (DM'P^ x^y5^>'^*b<}:^i:-r^^ 

T^n^OX^y^V^'tCliBC 1 3 A^bif Uf «t/^e>tl^ 
(HC 1 -^C l2^«tCffl^/^8n^C^tbtfbffT$^ 
o Wang O^l^g^tfF^ 5 . 2 1 9.4 8 5 

iss±-r^fci6. ctiiiiRieioft^i^^Sftfti^ox^yf^v 

[0 0 0 6] b^^b. ^^y/^l±gSSrW*S**^?)7';V 
^x»>AiaT'fc^ci:;^)^^< (ff»J;^«. TD^Aieo 

6 1-T6SJ). COrc36. BC l30C*^^^:^^X 

^y^'^>h*^^.-n{fsgs;^)^^bTbs^o sfc. 
^r^i/^x'^AX'yT^v^jftcffli.^/cii^. afficor^L-^ 

- -j? ASS^i^iO X ^y ^ V ^' ^ -\' V/ ^*f*:C> X ^y ^ V * 
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[0 00 7] CO<J:^:S:S*:«)^&. ^ViJ^'ffl 
(0:/5 XT U r ^ OS*iSx ^ V i^'tt O n - X ^ > 

^5. 268. 2 0^U:4o(/^T. Steiger tiCOcfc-^* 
tf. ggtcr;l/S:^-C>JP*«:2 5 --7 5 /imST^*i-*^'r 



7;l/^x^7i.*»*««J8[ (e9^*fH2S04 1 5 
vol. K:a«U r;l/S-«i7i:.*»*P6ffit 

ft:%i-*f>tS0^O/ ^ U r a<o oSlH ^ * * -3 c ^ ^ o 
C0 0 0 8] PBaiSft;r;i/^x'>i.ti. r-^X^ur^ 

':7i.^OX«y^>'^*^T^Ci:^±^mBgMTfeD. 

[0 0 0 9] EC\itMz02<0&^^ltT^<0^r)\c 
[0 0 10] 

[fki] 



C2:T\ AG' f tiS^;iO^:/XSix;7.;l/^-TS 
0> CCTOttti 1 0 0^tC:fefrtSt>OT-«^So 

[0 0 1 1] »lin(DmM^c^^^r^i. 



Ctoa^^^Ol OJC. Sg<09»-f^V (D I) *^PlffiS 
' boehmite. A 1 OOH) (D!\ 
[0 0 12] 

[11:2] 



l^ti^ ^^£OSiS3b^?>t>3b>S<J:^tCx BC13C0 [0013] 
#ffiTT'tft:^&^ti:3c^T*feD. 40 [ft 3] . 

2AIOOH * ISCiy - Xk/O, fl^^Oj + . AC7»/+398,03 kcai/mo!) (3) 



[00 1 4] SSfiT/^X-T^^'Jffi-rS^^^XvX'y^ 
iSTb^ifi^lSSoTO^^o iSffiSy^X^ (HDP :high 



density plasma) VT^^^ »^ < LT 

{fc;:/5XvSS7bM 0^' c m-3 i;^±cOtiO^LT^g^ 
tl^o HDP (igSg:/^XT : high density plasm 
a) pC^f/l/X-y^UT^i'Oey^LTti. 7':/^^Kv 
TU7;l/X?±cD7^;^'y7';VKy'^X'7y-x (DPS) 

pi ^;l/X'y^^-^V^^ (Decoupled Plasma Source Metal 
50 Etch Chamber))b^^tf ?)nS, 3feH?tf|FtBSS 0 8/2 



9 6. 0 4 3^U:4o«/^T. Tepman eti. DPSUT^ 

^9^i^nvFti!^mtK SfMi^nthmme 9 8. 9 i s-a 
[0 0 1 5] mRSODPs^-vy/^aD^Kft^ aio 

i:.2 4 i:*>— ;l/-rSo K-Al 20ct3*tC«ffil 9*^ 

Si 6ti^ ±>^N'>S^yyi 4 0S4^>^x;V7 1 B^^'g' 20 

2;b^e>±3V/^— hp^ 1 O^SrS^— ;V-r^o 
CO 0 1 6] X7^i:.2 4<Ol£g|5tcSiK^nfc>'^— 

-F/N»i7>?v^'2 0OD-Kn*y^;^U*y^3 2&a 

[0 0 1 7 3 Sfc. i/N'^v^yi^'i 4 1*. -{*SI4^y>^ 
7.5? ^ 4 0 tCg^^f S 5?-:^-^^}^- h 3 8 bTU> 40 

X'r/.4 2tcj;0. inv/^-hp^Vh 1 0tC5i<vfcfy 
$/c. T32V/^-h;^Vh 2 6:^>^±^V/'^- 
^^V^ 1 0'\BBi.^Ti/^'Si:^liT:3 
fe.iOfcfyy^ff^o vK^yx^'^^ 4 OCO±T*±/N'i' 
4tc®^^nTv^^5}<^'y K^4 4^^J:D^ ± 

Vb 1 0%a^5Hv:/>'X'rZ:.4 23b>€)3l 
[0 0 18] j5lS:^^Xi:LTli. r/l/^-'i^Affloi-t^ 



mH^\ 0-25 187 1 



:/^^l 4<OIigPifi<K:5£X-r«»:tfX;i-U:7>rX4 6<D^- 

«t^lO±a>'/^"-h;<Vh 1 Ot04»frcaA«nSo ttffi 
K— Al 2<3DaDtc#3b>nTV^:5R»3-Y;^4 8JCR F 
«;^i*9iiabT. ±=iv/^-h;< vh 1 Orttcjeia^X 

6icfcRF«^J*#^. Sfc©^^cJ:Offl®F-Al 2 
[0 0 1 93 ±/N^7i^Vi/l 4*^HtC^JCOT7fx$n5 

H2%#S"rntf. ±/N'^i^yyi 4ti. 

[0 0 2 03 L?b^L> SgBC 1 3:/'7X^*ffl^^n 
x-y hOSa&tf^— H 3 8iD±gPtc^i.^T. It 

/ SC55^ ^ i2:>g;b^3& i: ^ o 

[0 0 2 1 3 *^^#&t*x @3lc^J^-r^<t:^tc. D 
P S^-W/^rtfC;Jol^T. K-A 1 2Ort<M^0«^*« 

xoix'>tfica£-3TfT-3fi^^ cn 

3 6 0$^raBCl3> C Iz&tfA r*««&L^ C^O 

P^04^T'2 4 O^r^R F^^^-VlcLfcc C CicWi^Ltc 

3 8tcRg^bfci:c5T'feO. ^£Oia.«TSJ^^ 

[0 0 2 23 SffifiBC l3y5X-^tcfettS7;l/^x 
^Z*(DX'y^l^^ h^SMI-^lcti. x^y^y^'ifflS;^' 

xtc^^:b">'&sn^<fc a ^c•rntf J:^^c ^^b^Mffl^ti 

fco ^ISrSy^X^Ur-i^^^rttc. Cl2:b^*g90sc 
cm. B C 1 3*^111 75sccm> Ar 4 0 s c c 

' SSffc1*liOX'y^U>f hoa^JB^li:. 0. 8 7-1. 
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4Mm/h r-eStjfc. U^'U N2«5--20scc 
mSiOLfc*^, «d5S««7 6-13 0 nm/h r»C 

[00 2 3] 

v^— X©x-y^Vi^yD-fe7.lC:fet^T^-W''^SkCt^ 

[0 0 2 4] r^X-'rX'y^i'yjr^^^ftcfeJi^S^-v 

ti^jfeSrfBT'ffl^^S C i:*^T't ««I^-Pl±, B C 

1 3 t C 1 2<Dr^X^O^JC:fcl,^Tt±> fFST-^*^^ 

[00 2 5] 



«9 








A 


0.tl2 




A 


0^6 




B 


0.262 




c 


0.373 




D 


0.239 




D 


0^8 






0.393 



20 



30 



So 

[0026] 



[0 0 2 7] *5gWT'li. TZ-^Xvur^^^rt^S®^ 

bj$4^(thermal spray) tC<^ SfeO/j^^^tJ-^feSo 
[0 0 2 8] 7';l/^-'J'A^-XO««^Cj4'rSX»y^ 
L/THffiftfflS (boron t rich lor lde)*fflt'^ 2> 

[0 0 2 9] m^mmt^^ v/^^o^ofiM^c;^^ 

[0 0 3 0] SmiCj:oTS^fi3b^^{trs/'c4i>. S 
fe«b<Bft-rs«mT*ti. 2i<nv;d->'WFtOr3-7^ 

[003 1] gMffilk^^^^feS-^^^^'^'t'A^TfeST' 

;l/^X»^ A(bare aluminum) O^ffitCaj^D V:^J—>''^'l' F 

i^^RilSS^ft^Sui^SxtlftaX (roughening) Lfc^ti. 
if^a F*RI®K{t:ji^O±tc^tcxyu~-r 

or ^^^'^ AO±fctt T'4 < PBSaikSB^oB^^'^ffi 

J: ^ tc-r S c ^ bv>o 
[003 2] 

[5I^OllflSOJg»] 5Hny:^7-/WF 
(i^JCB4C) ^^SSBC lay^XvfCffitt^&WI-S 

tC^V^Tl*i:<aie)tlfcW3S"Cfe§o Engineering Prop 
erties of Carbides" . Engineered Materials Kandboo 
k. vol.4. "Ceramics and Glasses** (Materials Inform 
at ion Society, 199l)0 8 0 4 — 8 0 7 8 4 3-- 8 
4 4HtC^30^T. Shaffer ti. C Ottft^DSBS^^^^T 

-574B4C«. mm(onm^m'2i^ 72%T'&ScS 

haffer tCin^f. r&^tC{±iTl-S^-f>n V;^->'^'< FO 

t>fcS^frc> XF'f*^i-;?< F y u/t57*Bi3 C2 1 
4. 6wt%) 3b^5ilg^nfc, :^~3^^VU^vx^0^B!lT' 
ti. 7.F^4^:i'P< FU*y^^tOti5tgSn*7b>-pf::o 
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11 

tC«a,'g(eutea:ics)tiJ52 1 SOtiTfcO. K^2w 

(i2 4 5 ox.x*^pL^ti^<. cne><oei4?*ie^frCci:n 

V^EHti 1 8 — 2 5%T«^c:i:3^^5^*<T.^o B4CO 
mmmh^ii. 54x1 0-«/X:TfeSo 

Bmmt. *i»{*:/D*;;^-eaffl«n«tasTti2 8- 

0. 1 1 0 o hm- cmT*S>^o CcDJ: ^ JCttMfifii 

CO 0 3 3] B4 CRUS i Cfc±JtWS'&eoA-A-< 
K T' t) . $ /"c B 4 C ti^73 ®**^3Sffi#l3fi (rhoobohedral 
crysTiallographic structure) ^JgjSt'So T 
i.Sr.Nb. Ta. Mo.W. Fe. CoRt/N i 
«:{ix.5— )SW:&*--'^-l'K*±eAl{(interstitial) 

h T'l/Xa^ iSltSx C V D (chemical vapor de 
pos it ion) ffoR t; n i/ 3 > n - X ^ V y fe ^ o 

COO 3 5] 0(DgJgTfeS<D 

glJx.tfTani -\03KS^^ 5 . 0 8 1, 0 7 7^ 
"PmihO Shaffer . -^O^fiC <1 JC5IM bTl^S5:fi«* 

J^fkLTlOCOfef^^J^Sgr^OT^D. i»*o^^tc 

:t;i/^rw^v$' :7.x (0/ N- k:7 x-xr n x?±(Har 

dface Alloys Inc.) cfc 0 A^cJ^T'S^Sc ^feS^J'^T'O 

B4 cmi^<ot^.mt. ^^^(Dm±\y^^\^V^m2 0 0 

Oppm. ^50 0ppm> T 1,2 7 0 p p 
m. ^^^^^^^7^4 8 p pm^l/^o/cfilT'1t1£;b^-^^?) 

U V i^iPO-t -7 Vtt (Cer adyneinc . ) ti^mf ^tl^o ^ 
10 0 3 el )m\CXtHi. i'^y^'^(DiS.tA.E<D^Sh 

So bJb^U B4C«Oj^)e(i*QffTT'ff'Pi2SSA^fcS^i 
1 4JC4ot.^T^-3p5i<-b 3 S(D±y3(OS^^it7s^-V' 



12 

Dgi-DfcJ:-5*±/N^v^vy 1 4 ^-t^^^y^ K— i:.l 

;wfiS«nSo ^^M^c^.ur. *-x*V7><x5 2?: 

y Vi^5 0U:jg«LTfe<i:C''*^)^ cn60EH*»LT 
*7';b^-«>i:.Sco±/N'?>?vi^i Akcctif^^^Tc 

[0 0 3 7] a^-y hyu>;B4CX^— 9— UV^ti. 

/Co 

[0 0 3 8] ;}<D VjJj-^'W K«®*#§ 2O«)<073iS 
KOl±«W»^/^H;g:igS^ C^^X^U-) T^:^mx& 

So 

[0 0 3 9] ^XT^U— iltix Pawlowski OThe Sclenc 
> e and Engineering of Thermal Spray CoatLngs (Wile 
y. 1995) £D2 8-5 2HfrC|S«SnS<fc^lCi^&535: 

[0 0 4 0] yU—L.X-/U— (J<^7.-/\^—. 7U- 

0 arS, iSiSS^JS^T.T'U— (high-velocity oxy-fiie 
1 spraying) T-l±. mW^imm<D^\^mKi^^, 

[0 0 4 1] ^m%TX'<r>y.^Xy7M-X'\.t. 20 

-T-ti. ^tt3;Sraffi(?D73tcioi3b^o Titty y-^X-Tii- 

10 H:^--'^'1':^•W■r'r h V<0 A P S ^-r y 7';bX^t(APS Mat 

erials , 

[0 0 4 2] -r 1 >^3 >^ :tr>' (detonation -gun) X 

T:f7j^U XO ^-trr XX 7^ ^—?± (Praxair S.T. . I 
nc.);b^?)S!S^ D-gun coating tLXX^'^^X^ 

50 So 
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[0 0 4 33 co<t^4!R7.ru- ami) 

[0 0 4 5] L;b^L. l^W^OR^TSU^/^Sftlc^ 5 20 
a - X V y ^ W t- ^ T ^ - 'i' A la ± / N V 

[0 0 4 6] lOOT^V^ — ^^i^^^^N-^i^'V^^l 4CD^gP 

5 3A^«aM*ox^nTi/-^o ±^N'i7>:;>^>fti. ceo 

±U jL^f^.^^X±X(DSmti^mt%^ 7 5m m(0®*6g^ 
[0 0 4 7] Lti>L. U^ti^'i<D7.l.-Xt£?^mWL{tT 

y h y V X h J: 0 ^ 5 6 iDft'ORIffi^fte 5 4^ 

^LT. ^tf^^5 4.S:t>*^OU^bnffl!l&Cf&ltJ 50 



14 

xBAC^mtU ±/N'?i/"v^^i 4<Dr;i/^^'>Ao 
±U:B4C«5 8*Jg«-rSo JSi*3-x^>i7'ti»^ 
5 — 1 Omi 1 (12 5-^2 SO^m) \cB^t^t^. C 

?$I*/B5 4U:«r«^*'^-7.«:^^«>ci:3t)^5^ 

[0 0 4 8] a^<oK»»-#v ^cisi^* 
ftofcc ^>^f^) 1 oojfeat«^EaMa (s em) ^os 

A 1 60 6 1 -T6OS«»CB4C*JP*S?J4 0 0|im 

y h75XhJC.iD 5 0 — 7 0 /imT'feofCo SniDl 
^^Ml^-^-rtc. T^U^^'^i^i-^O^ri — x-<vy 

co^^xi^'ij—^^^ }^Xit. 

A(3[)±k: XT X Xl^- b B 4 C <D^® 
(tr-;l/xX h) rni. MSI^J*3b^ 1 0 0 0 p s i (7 

X 1 O^N t/m2) ii^V^C^jb^^^n/co 
[0 0 4 9] bA^b> fiSffi«^(tJi5 4OX^y>?O±<0B 

b-^fl^^ C tff>t>t^'DX^^^rcib. X-;!^ 6 0 7!)^|HJ^ b 
^\.-t-Eotf^^i3-Xit^i^\ tiJK:6V>br-t^i:ntfB 
C l3?b^B4C*rV:^-;^^y hb, ^OigMi^^^OT';!/ 

[0 0 5 0] cofigs*ss«-r§/t4i)> ^mkit^c^tn 

;r;o FOx— ;i'6 otca^-r^c^^t^:. fiiffi 

KffcSBS 4O^«nfcSSOSBiSi0TtcS>S:*:g|5^i'*-& 
fe;i>^tT*fe^o ;^*xyX;U7A5 2i7)^n€no 

^^cD/jN^^^«^*mnA0Xb. B4C^yX;l'7\5 
2cD^t) ^f^fiHtcXXU-f^o ^nJlOXii. ^10 0 
I 5 0"7-<^D-<V^ (2. 5 — 3. 8/im)OS® 
ffcJitf R a ^'U F :/^X F ^S^.'^TfT*^ 

ns3b\ ciD^nsti 1 0 0— 3 0 0 v-r^a-r>^ 

(2. 5--7. 6 Mm) iH/^ofcfe^ fciEt^-^ESTfeW 



(9) 



1$M¥lO-2 5 1 8 7 1 
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[005 1] r;l'^^'^A±>'N'>>^>i/l 10 
[00 5 2] f©®S?ffcr;V^-'j7AO±tc4-:nV;^— 

OraJCJtTb^oTl^^So ^^V;;5^B4 Cli^/P^ 2 2 5 m 

T'^^n«<fcaJC. ^?HfbiB4CtO±®tc|Si*>oTffi 
[0 0 5 3] S/'cSrj^oai*^Jtc:feV^Tt±> Blffi^ft^^r 

i:-rs»5>*BffiKfi:ic$feii-&S!nj!jox-r§o ^^nfc » 

[0 0 5 4] :f^t3>i^J-^U K*filffiKftr;l/^-'!7 2x 

[0 0 5 5] :J<nv:^-/WF 

[0 0 5 6] 3pDV*-^W FE^Jg^-r^fc adorns 40 
cD^^ti. ft^Mffi^S (CVD) tci:^3^f:nv;^-/^ 

>3V) K^^EiCmomWt. Stinron e>tC«tO "A 
dvanced Ceramics by Chemical Vapor Deposition Tech 
niques", American Ceramics Society Bulletin Vol.6 
7. no. 2. 19880 3 5 O-'S SMtcSiBl^tlTl/^Oc tu 

mwfJ7.itEc \ cH4&r;H2T**t). Siestas 

t^l 2 0 0-1 4 0 0XjT'fcSo ^ti^C VDcOt^>^*^ 

V h?±(llltramet Inc.)«:*tf5Ci:;b^T*t^= ^ so 
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DV^-/WF<?DPEC VD C/^X^aec VD) K 

BfttLTBC l3*fflO^Sri^-6Ci:ti. B4C^^BC 

[00 5 7] B4CtDCVDg^. ^'^77 7 ^ F 
:/0±T?K^:g^-ti-fc:o ceo 1 S E UmW^^M^ 

msic^sto :fefflSu:^^^:7T-r FS«*^fcSo B4C 

JPSftl 8 0 /imJCCVDita«*fco feffllOfeS 

tLtf. i'-'^:7r-i' FStS3b^i±RW:^-i*-XTfeSOtc« 
U C VD5Ru>:<7-r^^>r F<O^St±iS*>93 O 
(HIiG^«UT</^So C VDB4CK^6 0 O^^U 

n>^?{7-/W F^<:o^/■^TM^i:^<^0'7^•feXSi%*fTo 

[0 0 5 8] d<D F*ffi*Jg^*rsm4CD7? 
^ffiOScH (surf ace conversion)Tfe t> > CCtr 

So mtf. B2 03*^^-^:7r>rF^5^S^-^T> >i-^a 
-1805* ^ ^ 3KSWfFm 5 , 2 5 0. 3 2 

[0 0 5 9] :^^mtttmi<OMy3Ktil.X^^<(D^ 
*f^SL. cn&^lsICBC C 
IzRCfA rOlSg5.Sty^XvtC4^PaSI»bfco CC 

So cne"*t>7;i/T'eog:^,SSiIS*a2ic^-ro 

[0 0 6 0] 
[«2] 
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<0.025 




>WC9 3HOB,C 


<0.025 






<0.025 


B4C 




<0.025 




-^(D C V D 


<0.025 


ZrO] 


T^U^l-^iO D — V 


038 






2.84 




C- 2 7 6 Tu^ 


1.78 


AjjO, 




0.84 


Alfi, 




1.91 






0.86 






2.18 



10 



20 



0 . 0 2 5 m h r i t? ^{Sii^^S^MAitM^^^X* 
feofco JP^ 2 5 0 /in)<DB4 C;^yL/— 3— r>< 

^20iD^at^{5{SI°lU^*;'^>'^'3iST'feofcc ^7b^ 

ib(omc V D^T'^xvagc v d ^±F«^5lA^+^u:Jl^ 
mm^iCii ^c§ii&-r^±T<ommcn lt ^^^D v;^? -/ ^ 



1 0-2 5 1-8 7 1 
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3ox:^o^^c^^T3^^ratfeu jB^^n^-ri.^ev^it 

T'tix 0. 0 00 9 — 0. 0 0 1 8 g/cm^^DffiH^O 

[0 0 6 3] ePPftiffiffiftftUri^^'^^V/^^fflV^ 

tcM ^ T y n -fe X tc«/>KcO^S L ^^-^ ^^if 

(i:. V/^EE;b$1} 1 2 h-zUT-BC I3. Clz&tfA 
t«^l 5 007»y hT'«»t). 145-200WORF^ 

Xix-X$ti^ cn^200UT^^^^Mt±*?b>ofco r 

i^ctt^^^-^tifco c7X/NO^^?;l/nv5'^:?^— > 

[0 0 6 4] lSS^'V:r7l/^x'J;A(0±tcB4C«:^- 
ten— x-<>'i^'Lfcf-^>'>'^^ffl^^T. (ai^o^as^oit 

[0 0 6 5] cne.?D3gmtcstt{f. .1^a>*-/^^K 
itm^m-^Jiy^ ^ /-X y ^ V i^^y n -feX^Jt LTfi'MSO 

[0 0 6 6] ±M^:*i6WT*(i7«5?/l/X*y^U7i'i'ra 



(11) 



1*ia¥l 0-2 5 1 8 7 1 
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^^:^7 Ji^^^"*? vy**ft^r&tyc t^MM 
L.r u ^ < iJffW^*^;!/ ^ JL« t-g- 

^ < t 9 0 w t %k:ffl-^s^§o^i)'^cytr 
[0 0 6 7] U;b^L. Xr>UX^-offeox^-;mo 

[00 6 83 H^ftfflS^^tc^^r^^^v^^vH*^^ 
[0 0 6 9] CCST-^-^y^'^S^il-^V^T^^^^Si^ 

[00 7 0] 

[03] 
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[ai] *^w*2Sffl"rs:^5Xvur^^'os^w* 

[H2] HI «0:/5X^U7'^^*<0— 

cicTti. Hiai -Haic?&ofcfeOT**SCi: 

[03] U^WSi(r><0fcib<Of^X^^}7'>i^^(O<;— 

10 [0 4] X5Xv»;r<^^'rt-efflt/^5/c:46tcjgfie«nfc 
[H5] (Sit) TSe^^fi^tcn-T-^v^-b 

[06] L.d^(OT;l/^^'^i*(bare aluminum) 
[0 7] IftffigEfkT;!/^— '^i^Canodized aluminum)^ 
[0 8] RlffiSlt^yl'^ — '^'ii.Canodized aluminum)^ 
20 [09] r;l'^^'>AO±tCC VDT'iiaibfc^pPV^ 
[?5^cO^^] 

1 0---4Q.Sa>'^^— Vh. 1 2 • ••fc^^ -y ^ 

A. 1 4 •••±/N^i/>'^\ 1 6 --^xX:$f;l/M. 1 8 - • 

i/jL)\/y. 2 0 ••■T>'^•^7S/>'^7^ ZZ - '-^n— X. 2 4 

-XxA. 2 6 •■T:3>'^^— 3 8 ■•^—^4^ 
— 5 0 • X^— 5 2"-77X:^-U77^ 
X. 5 3 - OU 5 4 HSSS^fkra-T^^ 

5 5"-^y^r;l/yix-x-<Vir\ 5 8- -84 0 

30 jlo 



[04] 



(12) 



mHWl 0-251871 



CHI] CH2] 




(13) 



mH'fl 0-25 1 87 1 



CB7] 




(14) «PB8¥1 0-2 5 1 87 1 



[H9] 




(5i)int.ci.« mm^ 

// C 0 1 B 31/36 
HO 1 L 21/02 

(72) ^« ^riyiy 

x-jL— 395. :f>'/^-12i3 



F I 

HO 1 L 21/02 Z 
21/302 B 

(72)%w# XX. y-f. ^-y^ 

878 

(72)5S^# y^;l/K ir^* 

^?K=r^J. tfU^ yix-rx 10132 



